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General 

This study was authorized to check the previous work (done in 1976) and 
incorporate in the determination of design flows, the up-to-date runoff data collected at 
Stations 21 - Ross Creek at Blossom Hill Road and 51 - Ross Creek at Cherry Avenue. 
The use of the 1976 urban hydrology method and Regional Regression Equations are 
continued in this study, together with the use of the Clark's Synthetic Unit hydrograph. 
This study is more site specific in applying the urban hydrology method. Some 
assumptions, like streets overbanking into the creeks, and overland flow in areas B and H 
are considered. 

Table 1 is a comparison of the previous design flows and the present ones at the 


two locations of the gaging stations: 


TABLE 1 
Final Design Flow Values 
1981 Study 
Location 1% 10% 
1976 Flows 1981 Flows 1976 Flows 1981 Flows 
efs efs efs © efs 
Station 21 1100 1170 520 585 
Station 51 1950 2220 1128 . 1500 


It is obvious from the above table that the design flows did not change significantly at 
Station 21, while a slight increase happened at Station 51. This increase could be 
attributed to the inclusion of the high flows of the 1978, 1979 and 1980. 

The following is a detailed description of the work done. 
Basic Data and Loss Rates 

The annual streamflow data at Station 21 were checked and found satisfactory. 
At Station 51, though, the recorded channel's peak flows (excluding overbanking) of 
January 1968 (1550 cfs), January 1978 (1502 efs) and February 1980 (1600 cfs) were 


thought to be overestimated because the capacity of the culvert underneath Jarvis Road 
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was calculated to be 1200 cfs (Ross Creek, Preliminary Report, February 1980). To 
check that, a reconstitution of the February 1980 flood from rainfall was attempted. 
Starting with a recorded hydrograph that has a peak flow of 1200 cfs at Station 51, and 
assuming no constriction upstream, this reconstitution of the February 1980 storm-flood 
proved that there was a potential of having a 1600 cfs as an unimpaired peak flow at 
Cherry Avenue. This value is similar to the recorded flow. For that reason, the peak 
flows shown in the record were used for the frequency analyses by assuming that they 
represent the natural channel condition without constrictions. 

Loss rate functions for the two streamflow Stations 21 (representing a rural area) 
and 51 (urban and rural) were optimized using average rainfall (from precipitation 
Stations 36, 42, 79 and 125) and recorded streamflow data for the January and February 
1980 storms. At Station 51, the results of this optimization were not used because of the 
mixed nature of the watershed. At Station 21, this optimization generated loss rates for 
the rural and, hence, the pervious parts of the watershed. It was found that the peak 
flow of the January flood (470 cfs) had a frequency of occurrence of 15 percent and the 
February flood (714 efs) had a frequency of five percent. The loss rates for those floods 
were 73 percent and 37 percent respectively. Plotting the frequency-loss rates ona log 
probability paper resulted in an approximate 1% design loss rate of 30 percent, and 10 
percent design loss rate of 50 percent of the total 24-hour precipitation. Figure 1 is a 
graphical representation of above values. 

The above design loss rates where used as a guide. Other parameters, like the 
synthetic unit hydrograph variables, were calibrated to reproduce applicable regional or 
recorded data in rural areas A and Ho. 

Frequency Analyses 
Tables 2 and 3 show a listing of the recorded (unimpaired) flows at Stations 21 and 


51, together with the frequency analyses of such data. 
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At Station 21, the data were plentiful (34 years) and the analysis was simple and 
straightforward. At Station 51 (23 years) the December 1, 1960 peak flow (45 efs), 
though not qualifying as a low outlier (per the WRC criteria), was found to be the reason 
for the excessive negative skewness of -1.23 (the regional skew is -0.6). At the same 
time, this peak flow was found to be the reason for the increased variability of the data 
(the standard deviation was equal to 0.37 when including the 45 efs value and 0.29 when 
excluding it). Therefore, this peak flow was excluded from the frequency analysis. 

At Station 51, the historical high water marks shown in pictures revealed that, 
during the 1978 flood (recorded peak = 1502 efs), the channel was bank full and hardly 
spilling. For this reason the 1502 cfs value was replaced by an approximate value of 1300 
efs (maximum channel capacity plus overbanking) and the data set was reanalysed. The 
reanalysis resulted in a very little change in the design flow and, therefore, the originally 
recorded peak flow value of 1502, though not wholly accurate, was used in the final 
frequency analysis. 


Regional Values 


As part of utilizing the data from wherever available, the 1976 regional regression 


equations - applicable only to rural areas - were used to calculate flows for all 
subwatersheds. A good match was noticed at Station 21 while, at Station 51, the regional 
equations gave higher values. 
Rainfall Generated Flows 

The one percent and ten percent design storms were calculated using the SCVWD 
rainfall regression equations. A comparison of the results with design storm values 
obtained from the analysis of recorded data at nearby station (DWR Bulletin #195) 
proved the validity of the regression model. Using the Corps of Engineer program HEC- 
1, inflow hydrographs were generated from design storms. The loss rates were based on 
the analysis discussed early in this report. The synthetic unit hydrograph parameters 
were based on the travel time and watershed geometric configuration. In rural areas, 
those parameters were adjusted to match recorded or regional results. 
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In urban areas, the SCVWD urban hydrology method was used. The pervious and 
impervious parts were delineated for every subwatershed Ay, Ag, Ag, B, Hy, Ha» I, J, L, 
M and N. Subwatershed A,, Ay and H, were sparsely urbanized and, therefore, were 
considered rural and used to calibrate the runoff generated from rainfall with results 
from the regional regression equations and from streamflow records. As a result of that, 
the final choices of the time of concentration (Te) and routing function (R), together 
with other hydrograph parameters, were made. 

The rest of the subwatersheds were considered urban and subdivided further into 
pervious and impervious parts. The urban hydrology method was used to generate 
separate hydrographs from each part and combine them to obtain urban inflow. This 
inflow is then routed, by puls method, through a storage facility made of storm drains, 
manholes, catch basins, gutters and streets. The storage discharge relationship shown in 
Figure 2 is used for this operation. An alternative run (no route) was made without the 
puls routing through the storm drains. 

Discussion of Results and Conclusions 

Based on the above, four flow values were obtained; 1) based on the statistical 
analysis of recorded data, 2) based on the application of the regional regression 
equation, 3) produced from rainfall after routing through the storm drains (route) and 4) 
produced from rainfall without routing through storm drains (no route). Figures 3 and 4 
are graphical representation of the frequency regemes at the location of the two gaging 
Stations 21 and 51 for each of the four methods. 

At Station 21, a good match of results from all methods was obtained, while at 
Station 51 the effect of urbanization is demonstrated by the difference between those 
graphs. 

The similarity of those results at Station 21 proves the applicability of our 


hydrologic parameters to rural areas and, hence, the pervious parts of the watershed. 
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In Figure 4, the application of the regional regression equations generated a 
frequency curve that represents a complete rural setting. The curve obtained from the 
statistical analyses of recorded data represent a gradually urbanizing watershed. The 
rainfall - route curve represents the passage of urban water through the storm drain and, 
finally, the no-route curve represented free flow of urban water to the creek without the 
throttling effect of the storm drains. The first three curves crossed at points between 
the 10 and 20-year floods. This shows that, as far as the flood control facility is 
concerned, urbanizing a watershed would increase the more frequent floods (those having 
frequencies more than that used in the design of storm drains) while reducing the 
magnitude of the less frequent floods. It also shows that the no-route condition 
generated urban flows that are far larger than the rural (regional regression) flows. At 
flood levels that are equal to or less than the 1%, the urban flow were found to be equal 
to the rural ones. 

Because the one percent and ten percent flows, generated from the rainfall-route 
condition, are the results of utilizing all the information, they were chosen to represent 
the design flows for Ross Creek.. 


Tables 4 and 5 list the 1% and 10% design flows at various locations. 
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